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DETAILED ACTION 

Election 

Applicant's election of Species I in the reply filed on April 13, 2007 is 
acknowledged. Because applicant did not distinctly and specifically point out any errors 
in the restriction requirement, the election has been treated as an election without 
traverse (MPEP § 818.03(a)). Furthermore, Applicant identifies claims 1-6 as readable 
on the elected species, and thus claims 1-6 will be given full consideration in the Office 
Action. 

Claim Rejections • 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 1-3 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lin (US 6,184,580) in view of Litwin (US 6,507,047). 

With respect to claim 1, Lin teaches a semiconductor apparatus (FIGs. 3-4) 
comprising: 

a semiconductor chip (20, FIG. 3; col. 3: In. 58); 

a base material (45 (26,36,35), FIG. 3; col. 62-64) made of an electrically 
conductive material and connected (through wires 25 and 27) to a part of a face of 
said semiconductor chip (20); 
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a heat conducting member (42, FIG. 3; col. 3: Ins. 13-19) in contact with a part 
of the face (21) of said semiconductor chip (20); 

an encapsulating material (28, FIG. 3; col. 4: Ins. 56-62) for encapsulating said 
semiconductor chip (20) and said heat conducting member (42); 

wherein a part (34, FIG. 4; col. 4: Ins. 13-14) of said base material (36) is 
extruded outside said encapsulating material (28) and works as an external connection 
terminal (34, FIG. 4); 

wherein a first intermediate member (30, FIG. 3) made of an electrically 
conductive material (col. 5: Ins. 38-41, col. 6: Ins. 25-26) and a second intermediate 
member (mold 28 provided between base material 36 and chip 20) made of a 
material having lower heat conductivity (col. 4: Ins. 61-62) than said first intermediate 
member (first intermediate member 30 is made of copper or aluminum while 
second intermediate member is made of epoxy resin) are provided between said 
base material (36) and said semiconductor chip (20, FIG. 3). 

Thus, Lin teaches all the limitations of the claim with the exception of disclosing: 
wherein the semiconductor chip includes a power semiconductor device constructed by 
using wide band gap semiconductor. 

However, Litwin discloses semiconductor chips containing power transistors 
constructed by using wide band gap semiconductor material (SiC) (col. 1 : Ins. 35-67). 
Litwin discloses that transistors based on silicon carbide, which a well known wide 
bandgap semiconductor, are another alternative to transistors based on Si or GaAs for 
power applications at high frequencies. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify the semiconductor chip of Lin to include wide band gap 
semiconductor devices, as taught by Litwin, because semiconductor devices based on 
silicon carbide (SiC) are capable of handling high power densities and can operate at 
high temperatures, thus improving the speed, reliability and performance of 
semiconductor chips (col. 2: Ins. 1-10). 

With respect to claim 2, Lin and Litwin teach the semiconductor apparatus of 
claim 1, as set forth above. Regarding the limitation, "wherein said power 
semiconductor device has a region where a current passes at a current density of 50 
A/cm 2 or more," Applicant has not shown such a claimed range to be critical and thus, 
absent evidence of disclosure of criticality for the range giving unexpected results, it is 
not inventive to discover optimal or workable ranges by routine experimentation. See In 
reAller, 220 F.2d 454, 105 USPQ 233, 234 (CCPA 1955). Therefore, it would have 
been obvious to one of ordinary skill in the art at the time of the invention to form a 
power semiconductor device with a current density as claimed because such current 
densities are common in high power applications. 

With respect to claim 3, Lin and Litwin teach the semiconductor apparatus of 
claim 1 or 2, as set forth above. Furthermore, Lin teaches wherein said encapsulating 
material (28, FIG. 3) is made of resin (col. 4: Ins. 60-62), and said heat conducting 
member (42, FIG. 3) is exposed from said encapsulating material (28). 
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With respect to claim 5, Lin and Litwin teach the semiconductor apparatus of 
claim 1 or 2, as set forth above. Furthermore, Lin teaches a film (44, FIG. 3) for 
covering said encapsulating material (28). 

2. Claims 1-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over Seo 
et al. (US 2005/0062148, hereinafter Seo) in view of Litwin (US 6,507,047). 

With respect to claim 1, Seo teaches a semiconductor apparatus (FIG. 2a) 
comprising: 

a semiconductor chip (2, FIG. 2a; If [0026]); 

a base material (6, FIG. 2a; H [0027]) made of an electrically conductive material 
and connected to a part of a face (2b) of said semiconductor chip (2); 

a heat conducting member (4 and 14, FIG. 2a; U [0029], [0004]) in contact with a 
part of the face (2b) of said semiconductor chip (2); 

an encapsulating material (10, FIG. 2a; U [0037]) for encapsulating said 
semiconductor chip (2) and said heat conducting member (4); 

wherein a part (6f, FIG. 2a; U [0038]) of said base material (6) is extruded 
outside said encapsulating material (10) and works as an external connection terminal 
(H [0038]); 

wherein a first intermediate member (8, FIG. 2a; U [0030]) made of an electrically 
conductive material (gold or solder, U [0030]) and a second intermediate member (16, 
U [0031]) made of a material ("polyimide") having lower heat conductivity than said 
first intermediate member (insulating material such as polyimide has a lower heat 
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conductivity than gold) are provided between said base material (6) and said 
semiconductor chip (2, FIG. 2a). 

Thus, Seo teaches all the limitations of the claim with the exception of disclosing: 
wherein the semiconductor chip includes a power semiconductor device constructed by 
using wide band gap semiconductor. 

However, Litwin discloses semiconductor chips containing power transistors 
constructed by using wide band gap semiconductor material (SiC) (col. 1: Ins. 35-67). 
Litwin discloses that transistors based on silicon carbide, which a well known wide 
bandgap semiconductor, are another alternative to transistors based on Si or GaAs for 
power applications at high frequencies. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify the semiconductor chip of Seo to include wide band gap 
semiconductor devices, as taught by Litwin, because semiconductor devices based on 
silicon carbide (SiC) are capable of handling high power densities and can operate at 
high temperatures, thus improving the speed, reliability and performance of 
semiconductor chips (col. 2: Ins. 1-10). 

With respect to claim 2, Seo and Litwin teach the semiconductor apparatus of 
claim 1, as set forth above. Regarding the limitation, "wherein said power 
semiconductor device has a region where a current passes at a current density of 50 
A/cm 2 or more," Applicant has not shown such a claimed range to be critical and thus, 
absent evidence of disclosure of criticality for the range giving unexpected results, it is 
not inventive to discover optimal or workable ranges by routine experimentation. See In 
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re Alter, 220 F.2d 454, 105 USPQ 233, 234 (CCPA 1955). Therefore, it would have 
been obvious to one of ordinary skill in the art at the time of the invention to form a 
power semiconductor device with a current density as claimed because such current 
densities are common in high power applications. 

With respect to claim 3, Seo and Litwin teach the semiconductor apparatus of 
claim 1 or 2, as set forth above. Furthermore, Seo teaches wherein said encapsulating 
material (10, FIG. 2a) is made of resin fl| [0037), and said heat conducting member (6, 
FIG. 2a) is exposed from said encapsulating material (10). 

3. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lin (US 
6,184,580) and Litwin (US 6,507,047), as applied to claim 3 above, and further in view 
of Huang (US 2001/0045644). 

With respect to claim 4, Lin and Litwin teach the all the limitations of the 
claim, as set forth above in claim 3, with the exception of disclosing: the apparatus 
further comprising a radiation fin that is in contact with said heat conducting member 
and is extruded outside said encapsulating material. 

However, Huang teaches a semiconductor package wherein a radiation fin (260, 
FIG. 5) is in contact with a heat conducting member (210) and is extruded outside an 
encapsulating material (242, FIG. 5; U [0026]). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to add a radiation fin to the apparatus of Lin and Litwin, as taught 
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by Huang, for the disclosed intended purpose of further improving the heat-dissipating 
effect fll [0026]). 

4. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lin (US 
6,184,580) and Litwin (US 6,507,047), as applied to claim 5 above, and further in view 
of Patil et al. (US 5,227,663). 

With respect to claim 6, Lin and Litwin teach the all the limitations of the 
claim, as set forth above in claim 5, with the exception of disclosing: the apparatus 
further comprising a radiation fin opposing said heat conducting member with said film 
sandwiched therebetween. 

However, Patil teaches a semiconductor chip package wherein a radiation fin 
(96) opposes a heat conducting member (82) with a film (adhesive) sandwiched 
therebetween (FIG. 3; col. 8: Ins. 29-67; col. 9: Ins. 1-23). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to add a radiation fin to the apparatus of Lin and Litwin, as taught 
by Patil, for the disclosed intended purpose of providing additional heat dissipation, 
thereby improving the reliability and performance of the device (col. 9: Ins. 3-16). 

Response to Arguments 

Applicant's arguments with respect to claims 1-6 have been considered but are 
moot in view of the new ground(s) of rejection. 
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Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Abul Kalam whose telephone number is 571-272-8346. 
The examiner can normally be reached on Monday - Friday, 9 AM - 5 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael M. Fahmy can be reached on 571-272-1705. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Abul Kalam 
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